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MITOCHONDRIAL PROTEIN HYPERACETYLATION IN SKELETAL MUSCLE IS ASSOCIATED WITH EXERCISE INTOLERANCE IN MURINE MODEL OF POST-INFARCT HEART FAILURE 
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Background: Exercise intolerance is a major clinical manifestation in heart failure (HF) patients, due largely to skeletal muscle abnormalities. Protein acetylation on lysine residues is a novel post-translational modification that has been recently emerged as an important contributor to regulating energy metabolism in the skeletal muscle. We thus hypothesized that mitochondrial protein acetylation in skeletal muscle could contributes to exercise intolerance and skeletal muscle abnormalities in a murine HF model after myocardial infarction (MI). We also examined the association between plasma N6-acetyl-lysine level and exercise capacity in patients with chronic HF.
Methods and Results: MI was created in male C57BL/6J mice by ligating the left coronary artery (n=7), and a sham operation was performed in other mice (n=7). After 4 weeks, the work and peak oxygen uptake evaluated by treadmill test with expired gas analysis, was significantly reduced in MI mice compared to sham mice. Acetyl-lysine level of mitochondrial fraction assessed by Western blotting was elevated in the skeletal muscle from MI mice. In accordance with these results, activities of citrate synthase and respiratory chain complexes were significantly decreased in mitochondria from the skeletal muscle obtained from MI mice. In addition, metabolomic analysis of plasma sample from human patients with HF and controls were performed using capillary electrophoresis time-of-flight mass spectroscopy, and revealed that plasma N6-acetyl-lysine level was increased in HF patients compared to controls and negatively correlated with peak VO2 measured by cardiopulmonary exercise test.
Conclusions: Mitochondrial protein hyperacetylation is associated with reduced exercise capacity and skeletal muscle abnormalities in HF. These results provide a novel pathophysiological insight into the mechanism regarding exercise intolerance with HF and also plasma N6-acetyl-lysine might be a novel marker for exercise capacity in patients with chronic HF.

